This work aims to study the effect of contaminated soil remediation on some soil properties. Also a remediation experiment was conducted to show the useful effect of two remedies named Triton x-100 and potassium oleate in decreasing the hydrocarbons (aliphatic and aromatic) and heavy metals contents in crude oil contaminated soil samples. Two soils (sandy and calcareous) were contaminated by 1 , 2 and 3 % V/W of crude oil, then each contamination level was treated by 0 (untreated) , 1 and 3 % of the two used remedies. Pots were seeded with barley seeds, barley plant samples were collected at the end of the experiment. The total concentrations of nitrogen, phosphorus and potassium in plant samples and soil under study were estimated. Also, the concentration of hydrocarbons and heavy metals were measured. It can be deduced from the data obtained from this study that the total contents of nitrogen, phosphorus and potassium were significantly affected by contamination by crude oil. Application of Triton x-100 and potassium oleate decreased to high extents the concentrations of aliphatic and aromatic hydrocarbons as well as the heavy metals. For example, the use of Triton x-100 reduced the concentration of aliphatic hydrocarbons by percents reached to 54 % as compared to the non-remedied samples. On the other hand, the concentration of heavy metals as Nickel also decreased by about 55 %, which confirms the efficiency of the used remedies. Also, application of these remedies had increased the total contents of organic carbon, nitrogen, phosphorus and potassium in the treated samples than those in untreated ones. The application of organic remediation of contaminated soils led to limited increase on EC and pH values this result confirms the importance of these organic remedies to reduce the harmful effects on the properties of remedied soil.
INTRODUCTION
There are big amounts of pollutants which contaminate the environment especially the soils arise from civilized development and industrial progress. As a result, pollution remediation and cultivated soil protection are very important two challenges that meet us in the 21 st century. In Egypt, most of the industrial factories lie beside or near from cultivated soils. One of the most serious sources is the pollution by petroleum hydrocarbons arising from crude oil. Contamination by crude oil components can cause severe and lasting damage if it is accidentally discharged into water or soil.
Petroleum hydrocarbons concentrations in oil polluted sediments that more than 100 µg/g give an indicator for a heavy polluted soil (Marchand et al., 1982) . The levels of total polycyclic aromatic hydrocarbons (PAHs) in River Nile water ranged from 1112.7 to 4351.2 ng.l −1
. Some PAHs and their epoxides are highly toxic, it is significant that the mean values of the total PAHs found in water samples collected from four sites along the River Nile were among the highest values recorded in other world areas (Badawy and Embaby, 2010) .
The analyses obtained by gas chromatography revealed that the main hydrocarbons in the contaminated soils were n-paraffins with n (number of carbon atoms) ranged between 12 and 30 carbon atoms. Total contents of some heavy metals (Cd, Pb, Zn, Cu, Fe and Mn) were evaluated in soil contaminated with crude oil of oil well at Ras-Sudr. The average concentrations for these heavy metals were 6.9 , 63.0 , 120.0 , 22.6 , 8563 and 649.0 µg/g for Cd, Pb, Zn, Cu, Fe and Mn, respectively (Ismail, 2000) .
Crude Oil contamination can affect soil physical and chemical properties. Oil usually causes anaerobic environment in soil by smothering soil particles and blocking air diffusion in the soil pores, and affects soil microbial communities (Sutton et al., 2013) . Heavy crude oil pollution can cause complete mortality of marsh vegetation (Lin and Mendelssohn, 2012) . Hydrocarbon contamination can also increase soil total organic carbon (Ekundayo and Obuekwe, 2000) , and change soil pH values (Wang et al., 2010) and other soil chemical properties (Kisic et al., 2009) . Crude oil contamination significantly increases the soil pH up to 8.0, and reduces available phosphorus concentrations in the soil. Therefore, crude oil contamination could potentially alkalinize soils, adversely affect soil fertility and physical properties, Crude oil contamination affects the soil physical and chemical properties, so must be developing an fertility restoration program in the contaminated soils (Wang et al., 2013) .
Barley (Hordeum vulgare) is a fast growing, cool season, annual grain crop that can be used as forage or as a cover crop to improve soil quality. It is well known that nitrogen simulates root growth and uptake of nutrients whereas phosphorus is essential for metabolic processes and potassium balances the nutrient uptake by plants (Kshirsagal and Aery, 2007) . Leo and Iruka (2007) affirmed that such high hydrocarbon levels affect both above-ground and subterranean flora and fauna, which are essential adjuncts in the biogeochemical cycle that affects availability of plant nutrients. In general, plants require 16 essential elements for growth, 13 come from the soil, three of which (N, P, and K). The concentrations of extractable macronutrients N, P and K in the oil-impacted area were significantly lower than in adjacent control plots. The introduction of degradable hydrocarbon has altered the carbon to nutrient ratio well beyond recommended for balanced soil nutrition. The C: N, C: P and C: K ratios can be adjusted with the application of additional inorganic N, P and K fertilizers. Oil reduces soil fertility such that most of the essential nutrients are no longer available for plant and crop utilization (Abii and Nwosu, 2009 ).
Remediation of hydrocarbons and heavy metals contaminated soils:
The hydrocarbons found in crude-oil spillage are large and complex molecules, and persistent in nature and may require a strong reagent to counteract their effects on agricultural soil (Whitten et al., 1985) . The process of crude oil clean up on land has been extensively researched upon (Holliday and Deuel, 1993) . Remediation processes like, land farming, soil washing, vapour extraction, thermal desorption, composting and many others are either expensive or not environmentally sound.
Petroleum hydrocarbons (PHCs) usually consist of alkanes (linear or branched), cycloalkanes, aromatic hydrocarbons or more complex chemicals (Pernar et al., 2006) . There are three main approaches in dealing with contaminated sites: identification of the problem, assessment of the nature and degree of the hazard, and the best choice of remedial action. The need to remediate these sites has led to the development of new technologies that emphasize the detoxification and destruction of the contaminants (Wang, 2007) . The remediation of PHCs contaminated soils has attracted world wide attention (Euliss et al., 2008) . In comparison with conventional ex situ methods, such as incineration, off-site storage, soil washing and in situ capping for stabilization, in situ phytoremediation as a polishing green technology that uses higher plants to degrade, transform, assimilate, metabolize, or detoxify hazardous pollutants from environments has a lot of advantages (Chaudhry et al, 2005) . Plants growing on these soils show a reduction in growth, performance, and yield. Bioremediation is an effective method of treating heavy metal polluted soils (Chibuike and Obiora 2014) .
Remediation processes like, Land farming, soil washing, vapors extraction, thermal desorption, composting and many others are either expensive or not environmentally sound. Ismail (2000) found that using organic remedies and inorganic as bentonite (clay mineral) was very useful in remediation of soil contaminated with petroleum hydrocarbons of crude oil at Ras-Sudr. Pena et al. (2011) used Sodium Dodecyl Sulfate (SDS) as anionic surfactant and Tween 80 as nonionic surfactant to remediate dimethoate to recover this pollutant and prevent it from penetration to ground water and pollute it.
Laboratory column experiments were conducted to investigate the performance of anionic-nonionic mixed surfactant, Sodium Dodecyl Sulfate (SDS) with Triton X-100 (TX100), in enhancing phenanthrene flushing for contaminated soil in an aim to improve the efficiency of surfactant remediation technology. The experimental results showed that the sorption of TX100 onto soil was severely restricted in the presence of SDS in batch and column experiments and decreased with the increasing mass fraction of SDS in mixed surfactant solutions; meanwhile the enhanced solubilization of phenanthrene by SDS-TX100 mixed surfactant was greater than that by individual surfactant. These results can be attributed to the formation of mixed surfactant micelles in solution (Wenjun and Lizhong 2008) . Mukhopadhyay et al., (2012) studied the effect of soapnut and sodium dodecyl sulfate (SDS) on removal of Cadmium from contaminated soils. It was found that 2.5 % soapnut had the best removal effect of cadmium. It was observed that soapnut solution is successful in achieving up to 80% removal rate as that of SDS. Keeping in mind the fact that soapnut is biodegradable and can be left in-situ without any fear of toxicity and soil pollution.
Since oil pollution is a worldwide threat to the environment, hence the remediation of oil-contaminated soils, sediments and water is a major challenge for environmental research. Many studies have focused on the impact of crude oil on the physical and chemical properties of the soil contamination and the impact on the plant. This study is concerned to the effects of some organic remedies on some soil properties and crop.
MATERIALS AND METHODS
To investigate the effect of the two used remedies (Triton x-100 and Potassium Oleate), a pot experiment was carried out at Bahtim Experimental Research Station, Kalubia Governorate (Latitude 30ᵒ 8′ 31.316″ N and Longitude 31ᵒ 16′ 53.714″ E). Sandy and calcareous soils were contaminated by crude oil at 4 concentration levels: without oil (control), 1 %, 2 % and 3 % oil v/w (ml/kg). The used remedies were added to each contamination level by ratios: without remedy (control), 1 % and 3 % v/w. The experiment was conducted in the winter season 2013/2014 to evaluate some organic remedies effects on some soil properties, contaminants and crop. The chemical and physical properties of sandy and calcareous soils under study are illustrated in Table (1) . Chemical symbol of the Triton x-100 and Potassium Oleate under study are :--Triton x-100 = alkyl phenol ethoxilate = CH 3 -C (CH 3 ) 2 -CH 2 -C (CH 3 ) 2 -ф-(O-CH 2 -CH 2 ) X OH according to Wachs and Hayano, (1962) . -Potassium Oleate soap CH 3 -(CH 2 ) 7 CH= CH-(CH 2 ) 7 COOK according to Roch and Alexander, (1995) . The experiment was laid out in spilt-split plot design with three replications for each experiment unit. The main pots were two soils (sandy and calcareous), the sub-main were 4 crude oil contaminated levels (without remedy, 1 , 2 and 3 % crude oil) while sub sub-main were 5 organic remedies (without, 1 and 3 % of the two remedies) in three replicates. The plastic pots of 20-cm diameter and 20-cm depth were filled with 2 Kg contaminated soil. Remedies were added once to the pots with first irrigation water at 100% of field capacity. Then the soils were leached by irrigation every 15 days for a period of five months until planting during the winter season. Nitrogen, phosphorus and potassium fertilizers were added to the pots at the recommended doses (60 kg N, 15 kg P 2 O 5 and 24 kg K 2 O fed -1 ). These Nitrogen, phosphorus and potassium fertilizers were added in the forms of ammonium nitrate (33.5 % N), superphosphate (15.5 % P 2 O 5 ) and potassium sulfate (48 % K 2 O), respectively. The pots were then cultivated by barley seeds (Hordeum vulgare L., cv. Giza 123).
Surface soil samples (0-30 cm layer) were collected from each pot after harvesting, and then dried, grounded and subjected to determine available nutrients of N, P and K as outlined by Black (1983) . Available heavy metals concentrations (Pb, Cd and Ni) were estimated according to Soltanpour and Schwab (1977) . Soil pH was measured according to Thomas (1996) , whereas electrical conductivity (EC) was measured according to Rhoades (1996) . Plant samples of barley were collected from pots after 45 days, weighed, oven dried at 70 o C, grounded and prepared for digestion using H 2 SO 4 and H 2 O 2 as described by page et al. (1982) . The digests were then subjected to measurement for macronutrients (N, P and K) using the procedure described by Ryan et al. (1996) .
The crude oil obtained from the pipe line company of Tanta was analyzed by Gas Chromatography (GC) to estimate its components. Hydrocarbons were extracted from soil samples through two stages including extraction, then clean up and separation, and then analyzed by Gas Chromatography (US-EPA, 1997 and UNEP/IOC/IAEA, 1992).
All data were subjected to statistical analysis of variance and treatment means were compared using Costat computer package to calculate F ratio according to the Least Significant Differences (L.S.D.) test method as described by SAS Institute (1985) .
RESULTS AND DISCUSSION
Effect of using remedies of contaminated soil on the dry matter yield and NPK uptake of barley plant:
In this experiment, after the addition of remedies into the soil and washing for six months by repeating the irrigation every 15 days, the soil was cultivated by barley seeds to study the effect of these remedies on crops dry matter and inorganic nutrients uptake, as well as the content of elements in the soil. As shown in Table ( 2), it can be concluded that there was a positive impact of remedies on the dry matter (g/pot) and NPK uptake (mg/pot) of barley plant during the treatment period. The mean values in soils without remedy were 0.83 g/pot dry matter, 2.27, 0.53 and 2.11 mg/pot N, P and K uptake by barley (these values are lower than that in the remedied soils). Also, the dry matter g/pot and NPK uptake obtained with Triton X-100 at 1 and 3 % remediation levels were better than those in soils treated with potassium oleate. These results confirm the superiority of Triton X-100 to remove crude oil components from the soil. The relationships between NPK elements and growth or dry matter production of common buckwheat were investigated. Phosphorus deficit affected the growth, yield and NPK elements uptake. Nitrogen and phosphorus affected more seriously on dry matter production than on plant growth. On the other hand, potassium affected growth characteristics but did not affect yield characteristics (Hisayoshi, 2001) . On the other hand, organic and inorganic fertilizer enhances the growth in a crude oil polluted soil. There was a general improvement in the growth, dry weight, chlorophyll content, leaf area and pod production of the crop by the addition of cow dung to crude oil polluted soil. The performance of the crop also improved as the period of study increased suggesting that the toxicity of crude oil to the crop reduced as the period of study increased (Kelechi, et al., 2008) .
On the other hand, the dry matter and NPK uptake of barley grown in sandy soil was significantly increased than in calcareous soil. The mean value was 1.36 g/pot dry weight and 3.03, 0.65 and 2.72 mg/pot for N, P and K uptake by barley in sandy soil comparing by 1.27 g/pot dry weight, 2.36, 0.53 and 2.05 mg/pot N, P and K uptake by barley in calcareous soil, respectively. This result may return to the appropriate physical properties of sandy soil than that of the calcareous soil after the washing process. Frequently, calcareous soils are associated with plant nutritional problems such as micronutrient deficiencies and low phosphate availability (formation of unavailable calcium phosphate). These constraints to plant growth are often compounded by restrictive soil physical properties including the formation of surface crusts, shallow depth, high stone contents and, low plant available water, especially in dry regions or during extended dry seasons (Ian Grange, 2001 ). Data in Table ( 2) illustrate also the impact of using remedies on dry matter yield of barley in the presence of soil contamination levels of 0, 1, 2 and 3%. It can be deduced that using remedies improved dry matter yield and NPK uptake of barley plant. Results also suggested increasing the efficiency of remedies with the increase of application rate of remedies in the contaminated soils. Perhaps likely that the success of organic remedies in the removal of the negative impact of oil pollution. Spilled crude-oil which is denser than water reduces and restricts permeability: organic hydrocarbons which fill the soil pores expel water and air, thus depriving the plant roots the much needed water and air (Brian, 1977) . 3% concentration crude oil has been reported to be increasingly deleterious to soil biota and crop growth (Osuji et al., 2005) . Soil properties involved in soil-plant-water relationship as texture, infiltration, hydraulic conductivity, moisture content, pH and density affect root and leaf development and plant growth and yield (Michael and Ojha, 2006) .
Effect of using remedies on concentrations of the contaminants in the treated soils:
It is necessary to use proper remedies to decrease concentrations of hydrocarbons and heavy metals from the soil and improve its chemical and physical properties. Data presented in Table ( 3) show effect of using Triton x-100 and potassium oleate on total petroleum hydrocarbons (TPH), aliphatic and aromatic contents as well as cadmium, lead and nickel in sandy and calcareous soils that contaminated by different concentrations of crude oil. Data indicate that Triton x-100 was more effective and more significance as a remedy than potassium oleate after remediation process. The lowest values were 287 and 250 ppm for TPH, 181 and 154 ppm for aliphatic and 106 and 95 ppm for aromatic hydrocarbons at remedy rate 1 % and 3 % Triton x-100, respectively. Also lowest values of heavy metals were 0.13 and 0.11 (μg/g Cd), 1.48 and 1.24 (μg/g Ni) and 3.87 and 3.28 (μg/g Pb) at remedy rate 1 % and 3 % Triton x-100, respectively. This result is compatible with the results of Ismail, (2000) .
Also, TPH or aliphatic and aromatic hydrocarbons as well as heavy metals contents significantly decreased in sandy soil by a rate more than that in calcareous soil. The lowest values were 279, 178 and 99.6 ppm for TPH, aliphatic and aromatic hydrocarbons, respectively. While heavy metals values were 0.121, 3.31 and 1.36 μg/g for Cd, Pb and Ni in sandy soil, respectively. Conversely, the higher values of such components were found in calcareous soil that were 334, 216 and 117 ppm for TPH, aliphatic and aromatic as well as heavy metals values which were 0.148, 4.35 and 1.70 μg/g (Cd, Pb and Ni). Apparently, TPH, aliphatic, aromatic and heavy metals Cd, Ni and Pb values in remedied soil were lower than those in soil before remedy. Effect of remediation on some contaminated soil properties:
Data in Table ( 4) represent the effect of the applied levels of remedies on some soil properties, i.e., pH, EC, OM and availability of NPK in the remediated soil after barley harvest. Concerning pH values, results show that remedy application generally, significantly increased pH values as compared to without remedy. Also, the gradual increase of pH values was related to the increase of soil contamination levels. Also, the increase in pH values in calcareous soil was higher than those in sandy soils. These results may be due to the moderate alkaline soil in this study, with the presence of some interactions that may increase the OH ions. Clean contaminated soil by using chemical degraders and detergents affect soil properties and crop growth; however, soil pH increased by 5 %. These may be attributed to bacterial biodegradation of crude oil under the anaerobic conditions present in the soil macro and micro-pores (Essien and John, 2010) . Variations in soil properties can affect the rates and extents of chemical loss (Rhodes et al., 2008) whereby the composition of a soil's mineral and organic matter fractions may enhance or retard the loss of the HOCs (Semple et al., 2003) . Regarding the EC values, data in Table ( 4) reveal that the application of remediation of soil contamination increased EC value. This increase was low for the use of organic remedies (Triton x-100 and Potassium Oleate) not containing sodium. The detergents are usually large chemical composition of sodium salt like sodium lauryl benzene sulfonate (Whitten et al., 1985) . This result confirms the importance of these organic remedies in reducing the harmful effect on the properties of contaminated soil. Also Triton x-100 had a less impact on the increase of salinity compared with Potassium Oleate. On the other hand, soil contamination has an effect on increasing its salinity. The increase in salinity of calcareous soil was higher than in sandy soil. This result confirmed ease remediation of sandy soil compared to calcareous soil. (Mille et al., 1991) . The results show the positive and significant effect of the using of organic remediation on the content of organic matter, nitrogen, phosphate, potassium in sandy and calcareous soils after harvest.
Results in Table ( 4) indicate that application of Triton x-100 significantly increased OM, N, P and K contents higher than the increase resulted by using Potassium Oleate in soil. Also, the increase of OM, N, P and K values in calcareous soil was higher than OM, N, P and K in sandy soils. This result may be attributed to soil properties under study. Soil structure and physicochemical and biological characteristics, e.g., soil organic matter content, bulk density, porosity, permeability, soil respiration and material transfer process can be altered by the high hydrophobicity of hydrocarbons (Liang et al., 2012) . On the other hand, the gradual decrease of OM, N, P and K values was related to the increase of soil contamination levels. With the importance of the results in this study to assess the type and concentration of the appropriate processor, but the application of two or more remediation techniques is necessary to improve the bioavailability and bioremediation with organic remediation efficiency considering the harsh contaminated environment. 
